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• 1 * ■ ■ * 

The PraS ent invention States to a te a ^ w re6ponsive ^ fef 

Bttin9tothe<juM#iiiiWb(i(ap: 

• . • li ■ j • • • 

• ■ . . 

BACKGROUND T^:tMffi>i\/gNm^ H .: . 

♦ • * T* - 

A conventional water** for controiling.the supply of water or other fluid to a locus 
comprises an inlet adapted to be connected to the water mains or other supply of 
water or other fluid; a ^Ive mechanism for controlling thsMlow of water through the 
tap; and an outlet through which theflow of water discharges to the locus for 
example into a bas!n,:b,«th * the like. Such taps can take many forms and can be 
connected to both hot and; ptfd water supplies to produce a mixed outlet stream of 
hot and cold water at |ome intermediate temperature. For convenience, theterm tap 
will be used herein |to^note in gtnmikftftim of such; taps. 

Such taps find use;wherever a user desires to control the supply of water or other 
fluid to a locus, sudh<M hand basin or bath. However, the invention is of especial 
application in the s^pl^fjhpt and/qr ctoldi water in a domestic situation 1 afcd will be 
described hereina%|n ? tej|ms of suchari Application. =• 

• • • * 

It has become common, practice to fit the outlet to the tap with an insert which aids 
even distribution of the outlet flow across the transverse, area of the outlet orifice. 
Such inserts also aid uniform mixing of hot and cold water to minimise the risk that 
the user may scald his, hands- if the hot Water stream is not adequately mixed with the 
cold water stream. Ty^jcaHy, such Inserts take the form of a transverse metal, plastic 
or ceramic plug whicft is:a push, screw orother fit into the outlet orifice and which 
has a plurality of axlM ppres through/the plug. The bores are sized and located so 
that when the tap valvjfe is fully open then- is a uniform flow of water across toe plug 
giving a generally cyMdrtcaJ jet of water from the tap. Typically, the combined cross 
sectional area of t^e fcores in the plug is marginally Ie6s than that required to 
accommodate the U\ flow : rate of water thhbugh the valve mechanism so that the 
Plug causes a sma| backpressure at the.fep outlet to create a jet of water from the 
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«P. However. when ,be,te P vatve , 8 only partja(ly ^ 

Seconal area of fte . fao^ in «h B piug 3XCBeda that ^ to accommo , ate ^ 

flow o, water ftroughft*^. The water then issues tem ^ tep out|at as J 

tap ou« ,s usua,^ ^ m ^ 5 to lad to ^ ho(feonta| (o 
water fron, ,^ lap towardsfte ^ _„ „ basln „ ^ ^ ^ 
does no, fi« me ouitetaffipe, bu. issues as a shaHow flower an arc a.*e lower 
Portion of the piug. Wis shallow flow of water no. endives the appearance o, a 
slow rate of flow of1he.wa.er. bu, is aesftetically unaccepted to a user since ,he 
flow ,s in fte form of , siuggish dribbletan the tap. Thereto*,, most usera wi B tend 
to open fte valve of fte tap further to achieve an aesftetically pleasing fl.ll je, of 
water from fte tap. outlet. This Is wasteful of water, especially where fte user only 
intermitten.ly. use, ft* water, for example in wetting a toothbrush or wetting his 
hands when washing his face. Furthem.ce, in opening fte valve of a ho. tap A* 
there Is a greater r)sk pffte user himsalf where (he watar „ g , ^ 

temperature and is nottnixed with cola water in a mixer tap. 

It has bee* proposed .to incorporates flow/pressure responsive device in the tap 
outlet which control* the.oUtflow of water when the tap valve is only partially opened 
thus causing the water to issue as an array of Jets at iow flow rates; but aiiows a full 
flow of water when thetap valve is fully open. Thus, in British Patent No 2 063 104 B 
a shower head is. prided with a spring ioaded obturator at its outlet The obturator 
moves againstthe spring. bias away from its seat In the shower head as the water 
flow and hence the water pressure applied to its upstream face increases. This 
movement increas B s, t he^eof the anrtuJargap between the.obturatorandthe body 
of the shower head to.provMe a larger flow path to accommodate the larger flow rate 
fed to the shower head. However, the obturator in such* design will tend to move 
raprdiy In response to-fiuctUations in the water flow and/or water pressure appiied to 
-ts upstream face. Hence, there is a tendency for the outflow of water from such a 
des ( gn to fluctuate. aftd.. in an extreme,^ the flow can -oscillate between the 

maximum and **&«0*r rate ,<#s1n^ hammertfe ; within the device and 
associated pipe work/ 



We bel.eve that once the obturator hasmoved in response to the initial increase in 
pressure on its upstream face, there will be little or no pressure drop across the 
obturator since the outlet and the upstream passages in the shower head are all 
vented to atmospheric pressure. The obturator will thus : be free to move under the 
.nfluence of the bias spring rafting in rapid shutting of theahnular outlet gap by the 
obturator. This causes a rapid build up of pressure upstream of the obturator 
causing the obturator* move rapidly tothe open position, repeating the cycle of 
opening and shutting. movement of the obturator 

It has also been proposed, for example lin US Patent No 5,1 14 072, to introduce air 
rnto the water stream, to- give a soft aerated flow of water, particularly in shower 
heads. This is achie«ed.in a ported plug which is inserted into or formed within the 
outletto the tap or shower head which drawsair into the water as it flows through the 
plug. Such a plug mayjcontain a flow responsive component of the type described 
above. Such an aerated- flow gives the impression of a full flow of water at low flow 
rates, but limits ih&mmuum flow of water which can be achieved without significant 
enlargement of th^tajj.^r shower outlet. 

It has also been proposed in US Patent No 4 352 462 to form a nozzle, which is 
used to inject cleansing water into a vessel containing a sludge, with a closure 
member to prevsnt back flow of sludge into the fluid flow passages of the nozzle 
The closure membfer comprises an obturator which is spring biased to seat against 

so as to close off the nozzle outlet when cleansing 
water is not flowing through the nozzle. The obturator is. connected by a rod to a 
transverse plate whichiis housed within a wider diameter portion of the fluid flow 
passage through fh> n.o^e Housing. The plate member buts against the shoulders 
formed «n the wall at each end of the larger diameter portion at the extremes of its 
axial travel and thus ljmitsithe axial movement of the obturator. A bias compression 
co.l spring is trapped be>iteen the transverse plate and the downstream shoulderto 
bias the obturator toseat against the nozzle orifice and close the orifice. The sole 
function of the transverse plate is to limit the axial movement of the obturator and it 
does not act In any way as a flow regulator. Furthermore, in its rest position when 
now water flows through the nozzle, the obturator seals the nozzle orifice so as to 
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were used to 



prevent Ingress of sRld^solW, into the no*ta orifice. It*** a device 
regulate the flow of.cfeansing fluid noZ2Se ^ ^ 

**^m*aca<*thedbturatorwo U ^^^^^ 

open and closed positions for the reasons given above; 

■ 

« 

t 

I have now devised *ferm of pressure responsive device for use at the outlet of a 
tap. shower head or other fluid dispenser »hteh reduces^ above problems. 

S UMMARY OF TM& fov/KNTirikf- 

Accordingly, the present invention provfdes a device for use upon a tap shower 
head or other fluid dispensing apparatus, which apparetus is for controlling the 
supply of water or other fluid to a locus and comprises a body havtog an inlet 
adapted to be connected to a supply of water or otherfluid, a passive or active 
method of restricting the maximum flow of liquid through the device. Dual concentric 
outtet paths through which the fluid is to be discharged to the locus, a fluid path 
between said Inlet and said outlets and a valve mechanism located to control the 
discharge of tlquw through the device at high flow rates, which device comprises: 

* ■ 



a. 



A body member adapted to be mounted on or in the outlet to the 
apparatus and In the flow.path. of fluid through said outlet, said body 
member.defihirig one or more fluid flow paths through the device- 

on or in said body member 
that controls the discha^g of the flow of liquid at high flow rates, which 
flowmechahism is adapted to operate within the device in response to 
the .flow jf .fluid applied to said body member, characterised in that 

The flow ..responsive mechanism of the.-device comprises of a 
diaphragm snap valve Iqeated -respectiveiyiipstream of the high flow 
discharge flow paths. ' . 
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The mpbf&m snap valve isconcentrically counted across the inner 
ponc^i^scharge path .^though it could:*,© configured so that the 
Valve ■eo^ited the; ; oufer ; discharge path if io desired. 

♦ ■ p 

The:di#^gm snap valve j is Counted so thk it configured so that the 
Inletfl^ Ijquid thr^frthe restrietor enters a chamber and is 
directed ^arris the outer, discharge path through an amay of 
dischatoelels* 



Underflow conditions, the cross axial section of the discharge 
holes^thejouferflow path, insufficient to allow the volume of water to 
pass through the.device without generatingjsafficfent pressure in the 
chamber, toi effect the.operation of the diaphragm snap valve. 

* « 

: 

As the flpw tjf liquid is increased through theflow regulator this causes 
the pressors in the chamber to increase due to the cross axial section 
of the.dischjarge holes in the outer ffow path being fixed. 

■ 

The inched pressure in the chamber caused by the increased flow 
of liquW ififoqgh. the restrictor acts upon the outer surface of the 
•<fiaph^gjtj pnap valve -which is retained m Its closed position by the 
domed^p^ushirig thelsections together. 

* 

At a : cobf oljed point the applied pressure acting on the top surface of 

is beyond the holding characteristics and 
this caus^jthe inner sections to inwardly rolltowards the centre of the 

creating an^aperture which the liquid 
can flow^ijeugh the device accordingly. 

In this state the flow of liquid through the restrictor plate discharges 
: toug|i^;ai*ay.of s^yV^ts-ar^ coaxial paths, the 

diaphragm isnap valve and, out through an array of jets / diffusion 
.•Screen/ a^etpr or flow straighteners to atmospheric pressure. 




- 6 - 





... 

k - The . ^ area of the discharge .path controlled by the 

d.aphmsm. ;? nap valve- is deseed so that there Is always positive 

TT^ On * 8 ^' t0rStainthe ^ the open position 
wfaBat^it Is m the.h^.^ mod6 . 

•*.*:.V. 

_ _ ■ 

♦ 

I- The flow, rate In which the unit changes is controlled by the 
chara^iatib of the valve and the cross sectional area of the flow 
paths..- fhei change over between the two states is virtually 
. .nstenteneQ^pffering a logic of A orA+B unjike other proposed flow 
• devices wjrtph have a proportional output in relation to the How of liquid 
throuJfHhe; device. 

■ 

' ' ' . 

As ind ioated above, the lm en*on ran oe app|led to nuid 

mar . taps and the vaiva mechanism theflowofwaterorotherfluidthmugh 
the discharge outlet may to located remote|yfrom the outlet, as with.* shower tead 
The term tap | s ^ hereln h ^ ^ ^ 

apparatus and thej^nwlll, for convenience be described in terms of a tap or 

faucet r 

- - 

■ 

Tha optimum dimensions for the various components of the device, the strength of 
Caphragm- valve ^di.the size of apertures in both flow paths can readily be 
determined by simple; trial and error- tests. The device readily tends Itself to 
fabrication of the bprpponents from injection moulded or cast engineering plastics or 
by machining. Tbecpmponents are convenfentlyassembted upon one another. using 
any suitable technique,- for example by the use of adhesive, ultrasonic or other 
welding or by snap ifjiting |fhe parts together. 

The device is prefi^ of a general cylindrical shape so that the internal 
components and ih^flow paths thr6u a h the device ate radially substantia!* 
symmetrical .about^jem^U(dinal axis ef, the device. 

The device is provided With means, for example a see* ihread. a bayonet type 
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fitting or a series «*%fcpm •**»*«•. tooth nk whereby the device can 
be secured w«h|n m^pf the tap or other a pp aralU8 . 

• ■ t * • . » . * 



..I 



DESCRIPTION op ^Eifj)RA:wiKi^Q 



i -v 



The invention w« no*, be described by way of illustration wHh respect to preferred 
embodiments ofthe Mtf«M as shown Who accompanying drawings in which - 



•t . • • 



Figure 1 is a longifgc^pross^cton andend view of an. embodiment of the device 
which is provided with^^y <>f hoteS foreign flow discharge. 

■ ■ * • 

a- 

Figures 2 is a longitu;din 3 ) cross section under low flow conditions of an embodiment 
of the device which,f S .^oyided with an array of holes for high flow discharge 



Figures 3 is a iongitudinjal cross section under high flow conditions of an embodiment 
of the device which ^yided with an army of holes for high flow discharge. 

■ ■ . . 

t m 

Figure 4 is a bngftud^e*** section and end view of an embodiment of the device 
which is provided/ w^ aerator or straightens for high flow discharge. 

Figures 5 is a longitudjpjal crdss section under low flow conditions of an embodiment 
of the device which folded with an aerator or straightener for high flow 

discharge. 



•i 



Figures 6 is a tongtt^j cross section under high flow conditions of an embodiment 
of the device whic^; R rovided with an. aerator or straightener for high flow 



discharge. 




The device shown in Figure 1, 2 and 3 comprises a cyiindricai body member [1] 
which has an increase^pmeter section [2} which locates within the recess of the 
metai housing. m J3J^ metaj housing ring F3] is located; into the tap housing [41 
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by a threaded eirrangemem 

The cylindricalbody member [1] has a flow restriction plate [6] installed atthe input 
end of the unit whfcfrfe useo" tp restrictthe maximum fiowof liquid through the device 
at a given worlting^tesstfra. The anit is provided with a sealing washer [7] which is 
compressed by theJo|^ct|on of the body [1], restricted plate [6] and the inner 
section of the tap tiot^jm {4}. 

mm m 

• r P 

The flow restricted, ffi can be passive as show in the drawing consisting of a 

•? * ^ ^^r -9n active 

pressure compensating system 
cone arrangement for example. For the purpose of 

as a slrnpfe passive plate. 

• • • » 

- 

» 

Within the internal cylindrical body member [1] two flow paths [8] and [9] are 
provided for the discharge of the liquid. The inner of the concentric flow paths [fl] are 
controlled by a d^aphr^gm snap valve [1 0} which is located concentrically within the 
bore. 

The diaphragm snap vaiye [1 0] is of the type commonly found in non drip caps and 
sauce bottles and;:tfncfer.{io.rmat conditions remains in a oiosed condition. 

* * * 
• • ■ 

Figure 2 shows the syslem in the low flow operation. The liquid [11] flows through the 
tap [4] bore and through the array of holes [1 2] in the restrictor plate [6J. The water 
enters the chamber. jfli) where it is distributed towards the outer flow path [6] where 
it issues as an ;arra^ of ^spray jets [14]. 

• m ♦ * 

• * 

• * 

• • : ♦ 

* * 

The pressure that iscnealed within the chamber [1 3] acts upon the top surface of the 

is insufficient to cause the diaphragm snap valve [10] 
. f i ovy rate 

issuing from the tap bore [4] is converted to 

an array of spray ^jts4t41. 

* mm * l • 
• # • • • f 

* w 

Figure 3 shows the: system in the high flow operation. As .the tap is opened further 
the increased flow: through of liquid [11] flows through the tap [4] bore and through 
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• : 

•« % 



- 9i- 



ZmZ e T^T °™ ax,al S8CSofl o,,he - «- 

path [8] being fixed. fThe increased tu-ss^i™, i„ j . 

wcasttu .prsssur^ m the chamber T13I cawuaH k*, 
increased flow of liquid throuoh th*> • caused by the 

OT ^ inrou 9 h th « device acts upon the outer surface of the 
*aph ragm snap vafye nd at a cQ . wecj the;g of th 

^<~e ofthV^ph^ sna , v#fve , Q] , faeyo , d J ^2 
abuses ^sections of d^ snap V *,ve f 10 3 to invert and ope 



•n this state the flaw ? | H qwW through t^e device discharges through the array of 

spray jets [14] around the outer coaxial flow »«th mi ' w u 

. . coawai now path [8], the diaphragm snap valve F1 01 

and out through ^ri^cmnerjete [.is] located within the Innerflow path [9, to 
atmospheric pressure, r •' 



The total cross se oHo«: ar aa of the discharge path f8 ] cPnWIed by the diaphragm 
nap valve [10, leaped 50 thatthere „ a|ways ^ ^ " £ 

tn the nigh ffovy rticMtof: • ; 



The flow rate In which f,e unlt changes is controlled Dy p, e CTOSS sect)ona) a[Ba of 

hi" .K r*' 5 '^ *"•*■«—«» vatve [10]. The chan B e over 
between the twostatopls virtual instontaneous offering a lo si c of A or A+B uniike 
otter proposed flow^es which havea proportiona, output in reiatton to the How 
of liquid through th^felce. - 

As the flow rate of fta !M d [1 1] flowingthrough the tap [4] bo* and through the 

a ^^^tt2].W W ^n^p^p fe .^ ucerftnf80ailsesthe 

chamber [f 3] to debase due to the cross aX ia, aecfion of*e discha^ ho.ee in the 

mm. - • . • • ^ 

pressure in the chamber M i«s in 
~ 10 '** ™> Wl *> «» openposHton and the JLn£ ,n 

B, to he " — 11 ° ] l ° - «ow 

[S] to the nner spoils, ln ^ ^ raduced |w flow rate issu 

tap bore [4] , 6 conv#rta»,to an array of spray jets [14]. ' 



f. "« 



I 



J' 



• * » * ^ 



f ■ . 
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The device shown, in Figure 4, 5 and 6 comprises a cylindrical body member [1] 
which has an increased; diameter section [2\ which locates within the recess of the 
metal housing ring Theimfetal housing ring [3] is located into the tap housing [4] 
by a threaded arraignment [5J. 

• 1 * \ • 

• * 

The cylindrical body. member 11] has a flow restriction plate.[6] installed at the input 
end of the unit which (s used to restrict the maximum flow of liquid throughthe device 
at a given working pressure. The un'rt is provided with a sealing washer [7] which is 
compressed by the 4op . section of the body {1], restrietpr plate [6] and the inner 
section of the tap Nowsihg [4]. 

" * * 

The flow restricter; £6J ;can be passive as show in the drawing consisting of a 
cylindrical plate with an array of holes or an active pressure compensating system 
utilising an O ring, and taper cone arrangement for example. For the purpose of 
illustration the flow irestrictor will be show as a' simple passive plate. 

Within the internal cylindrical body member [1] two flow paths [8J and [9] are 
provided for the disph;aige of the liquid. The inner of the concentric flow paths [9] are 

controlled by a diaphragm snap valve [10] which is located concentrically within the 
bore. 

The diaphragm snap; valve [10] is of the type commonly found in non drip caps end 
sauce bottles and under normal conditions remains in a closed condition. 

m ■ • 

» 

Fig ure 5 shows the system in the low flow operation. The liquid [1 1 ] flows through the 
tap [4] bore and through the array of holes [12J in the nestrictor plate [6]. The water 
enters the chamberfJ:3J : Where it is distributed towards the outer flow path [8] where 
it issues as an array pf 'spray jets [14]. 

• 

The pressure that Is created within the chamber [1 3] acts upon the top surface of the 
diaphragm snap valve [10] but is insufficientto cause the diaphragm snap valve [10] 
to operate. In this state the low flow rate issuing from the tap bore [4] is converted to 

• • * " • 

* • ♦ 
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an 



array of spray Jet&Jl&) 



Figure 6 shows tee*yefe m in tee h , ah flow operation. A8 the 

the increased flow tfnoubh nrthnu r« w, « opened further 

the army of talTrwJTS ' 1 thra,Bh (he tep [4 ' bore an " «™9h 

he anay of holes [1?J ^tee restrict p late n Muses tl , apressurB „ o £ 

ate * ITT? * a PrMS aX,a,Se0,i0n °' 1,19 outTflol 
path [8] being fixed The moused pressure in tee chamber [ 13 J caused ZZ 
increased flow of liaulrf thm..„K .u .. . oeusea py the 

T,ow w throuBh the dewoe acts upon the outer surface of the 
d,aphra gm snap vafce W and a, a bonded point the applfcd pressure^ on 
te e top surface of teerfi^n, snap ^ „ ^ ^ h ^ 
and this causes the-inner a^irm* w;~ u »« wiensuc 

according*. ' "T ^ ^ "" P ™ to ,TOart ana °r°" 

t 

* 

4 

IT. TtT *T i° thr ° U9h **» di50ha ^ S *™# *e array of 
IT ^ *f ^^.flow path m. the diaphragm snap va,ve fioj < 

and out *mu B h m ^ 0 , BtralghtenerI15J to °1 

• * 

Aerators. or stra^n^ I16 j are ^ known and ^ oQ 
water or soften the output from a ten Th a .- 

... , . ' ' " P ' m a tep - 1118 d ** ce ca " be a cartridge unit as detailed : 
•n the drawngs or could be integrally moulded within the body housing so as to- 

TZ For *e-P«P~ of this description the aerator or 

stra.ghtener [16} will be^howivas a cartridge assembly 

* 

Tl» total cross sedbh area of tee discharge path through tee aerate or 
Wener [16! echoed by tee diaphragm snap valve [10, is desfcned so tha, 

IT T T ■ * wsaure acBhB ""^ top su *~ ™ * ** 

the vata, ,n the oper^on' whilst tt,e unit is in the high flow mode. . 

The flow rate In whlph tee unit changes is controlled by tee cross sectional area of 
the outer flow pate^, *„d tee characteristic of tee valve [10,. The change over 
between tee two statesjs virtually instantaneous offering, a teglc of A or A+B unBke 

of liquid through the device. ■ 
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As the flow rate of the liquid [11] flowing through the tap :[4] bore and tough the 
array of holes [12] in this restrictor plate [$] is reduced this causes the pressure in the 
chamber [1 3] to decrease due to the cross axial section ofthe discharge holes in the 
outer flow path [8] being fixed. This decreased pressure in the chamber [1 3] Is 
insufficient to retain diaphragm snap valve [10] in the open- position and the memory 
in the diaphragm snap vg>e [10] causes the valve to re-close shutting off the flow 
path [16} to the aeratof or^traightener. In. this state the reduced low flow rate issuing 
from the tap bore fj£| (^.converted to an array of spray jets [141 

: .... 

The devices could be. provided with an alternative forms in which the cylindrical body 
member [1] is manufactured in a larger diameter and has a threaded portion allowing 
the unit to be screwed directly into the tap housing [4] by a threaded arrangement [5]. 
Such a form of devipe^orks in the same way as the device of Figures 1 to 6 but is in 
a form which can readily.be incorporated into a tap outlet during manufacture of the 
tap, or to replace a conventional flow straightener or aerator already fitted to the tap 
outlet. The unit <toMM]be.fproduced to fit arty, male or femaje threaded applications 
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This; application is inftjiasllyifiled without claims 
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ABSTRACT 



TIT LE: Device 



12 27 8 ^ of water or other 

adapted to be connected to a supply 0 f water or other fluid dual outJL t 
which the fluid is to be dlscharaed to ih« i n , « a Ugh 
*ov. u . ' wn«sed to the locus, one fluid path between said inlet and 

sa,d outlet Is con Wy , flow/pressure responsive valve mechanism locate „ 
the .nner fluid pa^een said in.ef and o M t«et in that the device compd^ 




adapted to be mounted on or in the outlet to the tap In 
the flow path of fluid throuoh.said outlet; 

a Pl^lijyjpf fcWflcw bores extending through the body number; end 

* * m * 

i. 

« 

e ^pressure responsive flow regulating, meens for controlling «he 
"™*«?»™Bhat^eeme of said bo«, in response to , heflow 
of flue applied to said body member, the flow/pressure responsive 
7* °? np,ises <* a «" Phce eiloon diaphragm valve mourned 
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FIGURE 01 
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FIGURE 02 
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FIGURE 03 




FIGURE 04 
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FIGURE 05 
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FIGURE 06 
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